The binding of substrates and a product of the enzymatic reaction to glutathione S-transferase A.
The binding of substrates and a product to glutathione S-transferase A from rat liver was studied by use of equilibrium dialysis and equilibrium partition in a two-phase system. The radioactive substrates glutathione and bromosulfophthalein as well as a product of glutathione and 3,4-dichloro-1-nitrobenzene, S-(2-chloro-4-nitrophenyl)glutathione, gave hyperbolic binding isotherms with a stoichiometry of 2 mol per mol of enzyme (i.e. 1 molecule per subunit). Glutathione (and glutathione disulfide) had an equilibrium (dissociation) constant for the binding of about 10 microM, whereas bromosulfophthalein and the product had equilibrium constants of about 0.5 microM. All ligands showed the same binding stoichiometry, and competition experiments involving unlabeled ligands indicated that glutathione and the glutathione derivatives were binding to the same site. Low affinity sites appeared to exist in addition to the specific high affinity sites (one per subunit) for all ligands tested. The binding studies are fully consistent with a steady state random kinetic mechanism for the enzyme.